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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide an LED lamp which raises 
reliability by 

radiating heat effectively. 

SOLUTION: A LED lamp is provided with a thermal conductive part 
2 formed 
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with a thermal conductive material having large thermal conductivity, 
and a 

part of the thermal conductive part 2 projects outward from a mold 4. 
An LED 1 

is joined to the thermal conductive part 2, and each end of electrodes 
3, 3 is 

connected to each end of the LED 1 by a wire. Electric power is 
supplied 

across the electrodes 3, 3 from an external unit, so that the LED lamp 
emits 

light. With the light emission, heat generated in the LED 1 is 
conducted to 

the thermal conductive part 2 and released outside the mold 4. The 
thermal 

conductive part 2 radiates the heat of the LED lamp effectively, 
thereby 

raising reliability in the LED lamp. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the LED lamp with which LED (light 

emitting diode) was covered in the mold made of translucency resin. 

[0002] 

[Description of the Prior Art] Drawing 6 is a front view showing the example of the 
structure of the conventional LED lamp. One in a figure is LED and LED1 is joined to 
one side of the electrodes 3 and 3 formed with the conducting material with conductive 
jointing materials, such as silver paste. 

It is connected to another side of the electrodes 3 and 3 in wirebonding using a gold 
streak etc. 

The connection section of LED1 and LED1, and the electrodes 3 and 3 is covered by the 
mold 4 formed by translucency resin, such as an epoxy resin. The mold 4 is formed in the 
shape where desired directivity is obtained by luminescence. A part of electrodes 3 and 3 
are projected out of the mold 4. 

A projecting portion is provided in abbreviated parallel and each is formed in the rod 
form of abbreviated 0.5 mm squares. 

The electrodes 3 and 3 are soldered, for example to a substrate, and are connected 
outside. Electric power is supplied from the exterior between the electrodes 3 and 3, 
current flows into LED1, and a LED lamp emits light. 
[0003] 

[Problem(s) to be Solved by the Invention]Generally, in order to make a LED lamp turn 
on, 70 percent or more of the electric power supplied to LED1 is changed into heat. 
Generating of heat makes the amount of defects under crystal increase in a 
semiconductor, and causes reliability deterioration, such as brightness degradation or an 
increase in a reverse current. In the conventional LED lamp, heat dissipation is performed 
from the surface of the mold 4 through the electrodes 3 and 3. Since the translucency 
resin which forms the mold 4 to the size of a LED lamp since it is thin has low thermal 



conductivity, the heat dissipation from the electrodes 3 and 3 or the mold 4 surface of the 
electrodes 3 and 3 is not effective. 

[0004]This invention is made in view of this situation, and there is a place made into the 
purpose in providing the LED lamp which raised reliability by having a heat-conduction 
part which conducts the heat of LED besides a mold and radiates heat. 
[0005] 

[Means for Solving the Problem] In a LED lamp with which a LED lamp concerning the 
1st invention is provided with LED and an electrode in which it was connected with a 
mold made of wrap translucency resin at said LED, and a part has projected this LED out 
of said mold, It is formed with material whose thermal conductivity is higher than a 
mold, and has a heat-conduction part to which LED was directly joined via a thermally 
conductive jointing material, and this a part of heat-conduction part is projected out of a 
mold. 

[0006]A tip of said heat-conduction part which has projected a LED lamp concerning the 
2nd invention out of a mold is located in a side near [ cut position / of an electrode / Tiber 
] a mold. 

[0007]A LED lamp concerning the 3rd invention has projected said heat-conduction part 
outside further rather than the Tiber cut position of an electrode. 
[0008]Since it is formed with material with high thermal conductivity, a LED lamp is 
equipped with a heat-conduction part to which LED was joined in the 1st, 2nd, and 3rd 
inventions and a part of heat-conduction part is projected out of a mold, Heat generated in 
LED is effectively emitted to the exterior via a heat-conduction part, the reliability of a 
LED lamp improves, and a life becomes long. Or it becomes possible to supply larger 
current than before to LED, and a LED lamp becomes possible [ emitting light by larger 
luminosity ]. 

[0009]A tip of said heat-conduction part which has projected a LED lamp concerning the 

4th invention out of a mold is formed in shape of a contact button. 

[0010]In the 4th invention, since a tip of a heat-conduction part was formed in shape of a 

contact button, heat can be more effectively radiated through a substrate etc. which were 

connected at a tip of a heat-conduction part. 

[0011] 

[Embodiment of the Invention] Hereafter, this invention is concretely explained based on 
the drawing in which the embodiment is shown. 

(Embodiment 1) Drawing 1 is a front view showing the structure of the LED lamp of this 
invention concerning Embodiment 1. One in a figure is LED and LED1 is combined with 
the heat-conduction part 2 used as the stand which carries LED1 with a thermally 
conductive binding material. The thermal conductivity of copper or iron is formed in 
thermally conductive large material, and the heat-conduction part 2 is broadly formed so 
that it may be easy to conduct the heat generated in LED1. Abbreviated parallel are 
equipped with the cylindrical electrodes 3 and 3 of each other at the right and left of 
LED1, and each end of the electrodes 3 and 3 is connected to the both ends of LED1 in 
wirebonding which used wires, such as a gold streak, so that current may flow into LED1 
via the electrodes 3 and 3. The connecting part of LED1, LED1, and the heat-conduction 
part 2 and the connection section of LED1 and the electrodes 3 and 3 including a wire are 
covered by the mold 4 formed by translucency resin, such as an epoxy resin. The mold 4 
is formed in the shape where desired directivity is obtained by luminescence. For 



example, in the example shown in the figure, the mold 4 is formed in the artillery shell 
type, and the directivity to the upper part in a figure is obtained by luminescence. 
[0012]The portion which has projected the other end of the electrodes 3 and 3 out of the 
mold 4, and has been projected, According to 2.54 mm of typical pitches of the through 
hole of the external substrate to which a LED lamp is connected, the interval of the 
electrodes 3 and 3 is defined so that each may be formed in the rod form of abbreviated 
0.5 mm squares and it may be easy to connect it outside. The electrodes 3 and 3 are 
soldered, for example to a substrate, and are connected outside. The heat-conduction part 
2 was located among the electrodes 3 and 3, the part has projected it out of the mold 4, 
and the tip of the heat-conduction part 2 is formed in the position near [ cut position / of 
the electrodes 3 and 3 / Tiber ] the mold 4. 

[0013]Drawing 2 is a front view showing the connection mode to the substrate of the 
LED lamp concerning Embodiment 1. The electrodes 3 and 3 are inserted in the through 
hole of the substrate which showed the section in the figure to the Tiber cut position, and 
the LED lamp is connected to the wiring on a substrate with solder etc. The heat- 
conduction part 2 is projected to the space between the mold 4 and a substrate. Electric 
power is supplied from the exterior between the electrodes 3 and 3 via the wiring on a 
substrate, current flows into LED1, and a LED lamp emits light. Since it is in contact 
with LED1 in an area higher [ the heat-conduction part 2 ] thermal conductivity than the 
mold 4 and larger than the wire which has connected LED1 and the electrodes 3 and 3, 
The heat generated in LED1 with luminescence mainly conducts the heat-conduction part 
2, and is emitted to the space between the mold 4 and a substrate from the portion of the 
heat-conduction part 2 projected out of the mold 4. 

[0014]The LED lamp concerning this embodiment carries LED1, and since it had the 
heat-conduction part 2 projected out of the mold 4 besides the electrodes 3 and 3, the heat 
generated in LED1 with luminescence radiates heat effectively from the heat-conduction 
part 2. Compared with the conventional LED lamp with which heat dissipation is 
performed via the electrodes 3 and 3 or the mold 4, heat dissipation of LED1 is 
performed more effectively and the reliability of a LED lamp improves. When reliability 
improves, the life of a LED lamp becomes long. For example, it becomes possible to use 
a LED lamp for the use as which high reliability, such as a signal, and a long life are 
required. It becomes possible to supply larger current to LED1 from reliability and a life 
equivalent to the former, and the LED lamp can emit light by larger luminosity than 
before. 

[00 15] (Embodiment 2) Drawing 3 is a front view showing the structure of the LED lamp 
of this invention concerning Embodiment 2. The heat-conduction part 2 is formed in 
tabular [ long ], it is located among the electrodes 3 and 3, and LED1 is combined with 
the end of the heat-conduction part 2 with a thermally conductive binding material. The 
other end of the heat-conduction part 2 was projected out of the mold 4, and is projected 
to the position located in a line at the tip of the electrodes 3 and 3 outside the Tiber cut 
position of the electrodes 3 and 3. Other composition of this embodiment is the same as 
that of Embodiment 1, gives a same sign to a corresponding portion, and omits the 
explanation. 

[0016]Drawing 4 is a mimetic diagram showing the connection mode to the substrate of 
the LED lamp concerning Embodiment 2, and a front view is shown in drawing 4 (a), and 
it shows drawing 4 (b) a side view. The electrodes 3 and 3 are inserted in the through 



hole of the substrate which showed the section in the figure to the Tiber cut position, and 
the LED lamp is connected to the wiring on a substrate with solder etc. The heat- 
conduction part 2 is bent near the Tiber cut position of the electrodes 3 and 3, and the 
bent portion is located in abbreviated parallel at the substrate. The tip where the heat- 
conduction part 2 was bent may be a non-connected state, and may be connected to the 
radiator using copper foil on a substrate, etc. which is not illustrated with solder etc. 
Electric power is supplied from the exterior between the electrodes 3 and 3 via the wiring 
on a substrate, current flows into LED1, and a LED lamp emits light. The heat generated 
in LED1 is conducted from LED1 to the heat-conduction part 2, and is emitted to the 
exterior of a LED lamp from the heat-conduction part 2. When the heat-conduction part 2 
is connected to the radiator of a substrate, heat dissipation is further performed from the 
radiator of a substrate. 

[0017]Since the LED lamp concerning this embodiment was provided with the heat- 
conduction part 2 further projected outside rather than the Tiber cut position of the 
electrodes 3 and 3 from the mold 4, the area of the portion of the heat-conduction part 2 
projected out of the mold 4 becomes larger, and it can emit the heat more effectively 
generated in LED1. When the heat-conduction part 2 is connected to the radiator of a 
substrate, heat dissipation is performed still more effectively. Also in this embodiment, 
the reliability of a LED lamp improves and a LED lamp life becomes long. Or it becomes 
possible to supply larger current to LED1 from reliability and a life equivalent to the 
former, and the LED lamp can emit light by larger luminosity than before. 
[00 18] (Embodiment 3) Drawing 5 is a front view showing the connection mode to the 
structure and the substrate of a LED lamp of this invention concerning Embodiment 3. 
The heat-conduction part 2 is formed in tabular [ long ], it is located among the electrodes 
3 and 3, and LED1 is combined with the end of the heat-conduction part 2 with a 
thermally conductive binding material. The other end of the heat-conduction part 2 was 
projected out of the mold 4, and has branched to two forks. The portion which branched 
to the two forks of the heat-conduction part 2 is making the shape of the contact button in 
which connection with the exterior is possible like the electrodes 3 and 3. According to 
the pitch of the through hole of the substrate shown with the dashed line, each interval is 
defined into the figure to which a LED lamp is connected so that the tip of the heat- 
conduction part 2 which branched to two forks may be located among the electrodes 3 
and 3 and it may be easy to connect the tip of the heat-conduction part 2 and the 
electrodes 3 and 3 outside. Other composition of this embodiment is the same as that of 
Embodiment 1, gives a same sign to a corresponding portion, and omits the explanation. 
[0019]The electrodes 3 and 3 are inserted in the through hole of a substrate, and a LED 
lamp is connected to the wiring on a substrate with solder etc., when it is connected to a 
substrate and used. The heat-conduction part 2 is inserted in the through hole of a 
substrate like [ the tip which branched to two forks ] the electrodes 3 and 3. The heat- 
conduction part 2 may not connect with a substrate, and may be connected to the radiator 
using copper foil on a substrate, etc. which is not illustrated with solder etc. Electric 
power is supplied from the exterior between the electrodes 3 and 3 via the wiring on a 
substrate, current flows into LED1, and a LED lamp emits light. The heat generated in 
LED1 is conducted from LED1 to the heat-conduction part 2, and is emitted to the 
exterior of a LED lamp from the heat-conduction part 2. When the heat-conduction part 2 



is connected to the radiator of a substrate, heat dissipation is further performed from the 
radiator of a substrate. 

[0020] Since the LED lamp concerning this embodiment was provided with the heat- 
conduction part 2 which formed the tip in the shape of a contact button, when connecting 
a LED lamp to the exterior, the heat-conduction part 2 does not become obstructive, but it 
can radiate heat effectively in LED1. When the heat-conduction part 2 is connected to the 
radiator of a substrate, heat dissipation is performed still more effectively. Also in this 
embodiment, the reliability of a LED lamp improves and a LED lamp life becomes long. 
It becomes possible to supply larger current to LED1 from reliability and a life equivalent 
to the former, and the LED lamp can emit light by larger luminosity than before. 
[0021] 

[Effect of the Invention] Since it is formed with material with high thermal conductivity, a 
LED lamp is equipped with the heat-conduction part to which LED was joined in the 1st, 
2nd, and 3rd inventions and a part of heat-conduction part is projected out of the mold, 
The heat generated in LED is effectively emitted via a heat-conduction part, the 
reliability of a LED lamp improves, and a life becomes long. For example, it becomes 
possible to use a LED lamp for the use as which high reliability, such as a signal, and a 
long life are required. It becomes possible to supply larger current to LED from reliability 
and a life equivalent to the former, and the LED lamp can emit light by larger luminosity 
than before. 

[0022]In the 4th invention, since the tip of the heat-conduction part was formed in the 
shape of a contact button, this invention does the outstanding effect so ~ heat can be 
more effectively radiated through the substrate etc. which were connected at the tip of a 
heat-conduction part. 



[Translation done.] 
NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 



[Drawing 1] It is a front view showing the structure of the LED lamp of this invention 
concerning Embodiment 1 . 

[Drawing 2]It is a front view showing the connection mode to the substrate of the LED 
lamp concerning Embodiment 1. 

[Drawing 3]It is a front view showing the structure of the LED lamp of this invention 
concerning Embodiment 2. 

[Drawing 4]It is a mimetic diagram showing the connection mode to the substrate of the 
LED lamp concerning Embodiment 2. 

[Drawing 5]It is a front view showing the connection mode to the structure and the 
substrate of a LED lamp of this invention concerning Embodiment 3. 
[Drawing 6] It is a front view showing the example of the structure of the conventional 
LED lamp. 

[Description of Notations] 

1 LED 

2 Heat-conduction part 

3 Electrode 

4 Mold 
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